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Abridgment 

New Location Patterns and 
U.S. Transportation Policy 
Gary R. Fauth and Jose A. Gomez-Ibanez, Department of City 

and Regional Planning, Harvard University 

During the next 20 years, geographic shifts of jobs and 
residences from the central cities to the suburbs, from 
larger to smalle1· metropolitan areas, and from the 
Northeast to the sunbelt cities of the West and South are 
expected to continue. Potentially, these changes might 
aggravate or mitigate particular U .s. transportation 
problems and thus influence the policies designed to 
solve them. Furthermore, U.S. transpo1tation policies 
might be called on to arrest or s low the central-city-to
suburb and regional shifts in population that are viewed 
by many analysts as having undesirable consequences. 

Neither of these potential impacts a.re likely to be 
realized. The impact of expected location changes on 
transportation problems .in the near future is likely to be 
relatively modest, so that the response of transportation 
policy should be correspondingly small. Future trans
po1tation policy will be molded principally in reaction 
to other developments such as rising pe1· capita in
comes. Mo1·eover, t ransportation policy should not be 
used to control or arrest these new trends. Whether 
such control is socially desirable is questionable. How
ever, transportation policy would be ineffective be
cause it has only very limited leverage over the 
residential and business location decisions that \mderlie 
the migration of population. 

IMPACT OF EXPECTED 
LOCATION PATTERNS 

Public policy toward transportation is usually formulated 
ill reaction to important underlying trends in traveler or 
shippe1· behaVior. Consequently, the expected new loca
tion pattems will be important in shaping policy only if 
they have a major impact on tJ:ends in urban passenger, 
intercity freight, or intercity passenger transportation 
markets. 

Urban Passenger Tra.11sportation 

Two impodant travel trends have influenced postwai· 
urban transpo1tation policy: (a) the rise in automobile 
o\vnership a:nd use and {b) the decline in patronage on 
public transit systems . The two key factors that will 
continue to encourage the growth of automobile t1·avel 
over that of any form of mass transit are rising real 
incomes and shifts in the locations of residences and 
employment. The steady increase in real incomes 
during the postwar period is thought to be the single 
most impo1tant explrui.ation of the decline of transit and 
t he rise of automobiles. Dttring the period from 1947 
to 1975, real incomes per household grew by a remark
able 88 percent. As incomes grow, people are willing 
and able to pay for those amenities more commonly as
sociated with the automobile than public transpo1tation. 
Especially impo1tant are t he door-.to-door convenience, 
instant availability, and faster speeds that conse1·ve 
traveler time. Moreover, i·ising incomes affect public 
transportation operators adversely by increasing the 
wages necessary to attract drivers and other qualified 
perso1mel. Public transportation costs are more 
sensitive to wage increases than are the costs of 

automobile use, because public transportation drivers 
must be paid and most automobile drivers do not con
sider driving a burden. 

The change in the location of residences and employ
ment, and specifically the highe1· rates of population 
and employment growth in the suburbs than in the 
central cities and in the South and Southwest than in 
the N 01theast , is a less important cause of the shift 
from trru1sit to automobiles. These shifts a.re caused 
by a variety of complex factors, including growth in 
real income (which encouraged the purchase of larger 
and newer homes-most commonly rui.d more cheaply 
found in the suburbs) and changes in production tech
nology (such as the one-story plant) and in transporta
tion systems (l:he development of the truck and the 
postwar construction of highways). Whatever the 
causes, tl1e movement of residences and jobs from the 
central cities to the suburbs J1as contributed to tJ1e shift 
from public transportation to the automobile because 
conventional mass transit is not well suited for serving 
people who live and work in dispersed locations. Also, 
t he suburbs, smaller metropolitan areas, and sunbelt 
cities generally have newer and more extensive highway 
systems 'vith lower levels of congestion that further 
e~1courage automobile use. 

Intercity Freight Transportation 

Postwu intercity freight policy Jias been preoccupied 
in large measure by the poor financial performance of 
the railroad indust1·y. During the postwar period the 
rate of return on capital earned by the i·ailroad industry 
has been lowe1· than that of most other industl'ies. In 
recent years, the industl·y•s return has been below 3 
percent, less than one-third the average for all of 
private indusll'Y. 

Rising per capita income has been and probably 
will continue to be, the major reason for both the 
modest growth in intercity freight and f1·eight carried 
by railroads. Freight grows more slowly than the 
gross national product (GNP) because, as per capita 
incomes rise, a declining share of total income goes 
to pay for goods with high raw materials and durable 
manufactured goods. Instead, an increasing proportion 
of the GNP is used for services that requil'e few ma
terial inputs. Moreover, the weight and raw material 
inputs per dollar value of manufactu1·ed goods decline 
because rising pe1· capita incomes generate improve
ments in the quality, design, and variety, but generally 
not weight, of these products. 

Rising per capita incomes and the resulting changes 
in the types of commodities p~·oduced and shipped play 
key roles in the decline in the rail1·oads • share of the 
intercity freight market . Raih·oads are at a dis
advantage in competing with trucks fo1· highly 
manufactured traffic because the s!)l.ppers of such 
high-valued goods generally require frequent, fast, 
and reliable service that is more commonly associated 
with trucks. Moreover, the rail r oads have had a dif
ficult time competing for built commodities; the major 
growth in bulk commodity movements ln the postwar 



pe1·iod has been petroleum shipments, for which pipe
lines are often better suited. 

T_he movement of manufactu.ring and other plants 
from central city to suburban 10<~ations is only a 
secondary reason for the railroads' declining share of 
the traffic. The shift to the suburbs by employers is 
caused by a variety of factors, including increasing 
wage rates (which makes the substitution of floor space 
for labor more attractive), shift of residences from 
the central city to the suburbs, and highway construc
tion (which makes suburban locations accessible to 
trucks). But whatever the causes, suburban plants 
tend to use trucks rather than railroads because sub
urban highways are less congested and the plants are 
usually far from major railroad yards, which tend to be 
located in the inner city . 

Intercity Passenger Travel 

The postwar trends in intercity passenger travel that 
have received the most attention from the federal 
transportation policymakers are tl1e steady increase 
in tl1e total volume of intercity travel and changes in 
tl1e shares of passengers carried by the principal in
tercity modes. In the postwar period, total domestic 
intercity passenger kilometers grew at an average 
annual rate of 4.1 percent. Equally significant, the 
automobile continued to be the dominant intercity pas
senger mode (especially for shorter-length trips): Be
tween 1950 and 1973, tl1e automobile's share of inter
city passenger kilometers remained reasonably steady 
(87 percent). Airlines have largely replaced raih'oads 
and, to a lesser extent, buses as carriers of the 
balance of intercity passenger traffic. 

Many of the factors that caused the recent rapid 
growth in intercity passenger travel in general and 
automobile and air travel in particular are long standing 
and likely to continue. The single most important factor 
accounting for the rapid postwar growth in passenger 
travel has been the growth in per capita income. House
holds with higher incomes tend to make many more 
person trips. Population growth has also played an 
important, though secondary, role in past travel growth; 
it accounted for perhaps one-seventh of the total post
war increase in travel. Finally, travel growth was 
also encouraged by substantial reductions in intercity 
travel times and travel costs. These reductions were 
particularly large for airlines, automobiles, and buses 
and due primarily to postwar highway construction and 
technological developments in aircraft, such as the 
introduction of pressurized cabins and jets. 

Rising per capita income is also probably the single 
most important factor in the automobile's continued 
dominance of intercity travel, because higher incomes 
make the automobile's door-to-door service and instant 
availability mot•e valuable and affordable. Impt'ove
meuts in intercity highways during the postwar years 
also helped the automobile by increasing intercity 
speeds . Finally, the relatively rapid growth of sub
urban areas contributed to automobile use by ensuring 
that the origins and destinations of increasing numbers 
of intercity trips were distant from center-city train 
and bus stations. 

The recent rapid growth in airline travel is also due 
in part to postwar increases in per capita income; this 
factor increased the value people placed on the higher 
speed and convenience offered by air service, especially 
for longer trips. Airline use was also significantly en
couraged by major technological improvements to air
craft, which greatly improved travel speeds and reduced 
capital and operating expenses. 

The recent location trends will not affect the growth 
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in intercity travel and the dominance of automobile and 
ait' travel significantly. Moreover, any small effect 
they do have will be to reinforce the existing travel 
trends. The dispersal of population to smaller metro
politan areas may well require that persons make more 
intercity trips for business, shopping, and recreational 
purposes. Most of this new traffic would likely be car
ried by automobile or airlines rather than by the rnil
roads. The population movement to the West and South 
might also decrease intercity travel somewhat in the 
Northeast Corridor and thus contribute to slight addi
tional losses of railroad passenger traffic and to slower 
grmvth of airline traffic in Northeast airports, which 
tend to be more congested and more affected by noise 
problems. 

TRANSPORTATION POLICY AND 
EFFECTS ON LOCATION TRENDS 

In the past, ti·ansportation policy has been viewed 
largely as a means of solving problems within the 
transportation sector. Increas.ingly, however, policy
makers have been tempted to use transportation policy 
to try to correct nontransportation problems, including 
some of the recent location trends. The particular 
location trends that are most often suggested as ap
propriate targets for traJlsportation policy are the 
migration of people and jobs from larger to smaller 
metropolitan areas and, especially, from the central 
cities to the suburbs of the larger metropolitan areas. 

Reorienting transportation policy in an attempt to 
encourage growth of large metropolitan areas lllld 
central cities is probably undesirable, if only because 
the current range of trai1sp01tation policies appears 
to be relatively in.effective in determining the rates of 
actual city and suburban grO\llth. Many policy analysts 
find this hard to believe because historically trans
portation changes are thought to have been the single 
most important factor in shaping the general patterns 
of metropolitan development and regional g1·0,vth. It 
is important to keep in mind, however, that these past 
transpo1tation developments widely credited with 
shaping centl'al-city and suburban grO\llth, i·epresented 
eno1·mous changes in the transportation technologies, 
costs, and accessibility of their times. As a result, 
accessibility is extremely high in major metropolitan 
ru:eas-one can travel between any two points in most 
metropolitan areas very rapidly, often within 20 or 30 
min, even during rush hour. More significantly, the 
range of transportation policies currently being con
templated by U.S. policymakers would not change the 
general levels of accessibility and transportation costs 
neal'ly as much as past developments did. Many current 
transportation policies, such as the regulation of new
car emissions, fuel economy, and safety standards, 
change the out-of-pocket costs of travel only modestly 
and leave travel speeds vi1tually unaffected. Even 
public policies or projects that are widely regarded as 
having a major impact on accessibility, such as the 
construction of a new freeway or a new rail transit line, 
usually alter travel costs and times for only a fraction 
of the metropolitan population-those who live or work 
close to the facility. and choose to use it. Because the 
range of transportation policies currently being con
sidered does not have nearly the effect on accessibility 
as past transportation developments, the impact of cur
rent policies on the shape of metropolitan development 
should be proportionately less. 

The impact of transportation policy in shaping 
central-city and suburban gro\llth rates is further 
weakened by the importance of nontranspo1tation con
siderations in determining household- and business-
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location decisions. The effects of changes in these 
nontransportation factors may offset or swamp the 
effects of trru1spo11:ation policy. Factors other than 
tra:nspol'tation that a.re significant in residential location 
choices include levels of real per capita income public 
services (especially education), crime rates, and the 
racial composition of neighborhoods. The steady post
wru: growth in real per capita income is thought to 
have played an especially significant role in encourag
ing residential suburbanization. As per capita incomes 
grow, households usually purchase more and better
quality housing services; this, in turn, encourages 
households to locate in the suburbs where lots (which 
are considered by many to be an important quality im
provement) are cheaper because land prices are lower 
and where newer (and thus often higher-quality) housing 
tends to be located. Thus, the effects of a future 
transpo1·tation policy designed to discourage residential 
suburbanization would be offset in part, if not entirely, 
by the continued rise in real per capita incomes. 

The nontransportation factors that influence business-

location decisions are p1·obably mo1·e numerous (and 
more poorly understood) than those that influence 
residential changes. Rising wage rates and consequent 
changes in production technologies, for example, ru:e 
thought to have been important factors in suburbanizing 
the location of businesses. As per capita income and 
wage ·ates increased it became profitable for ma.nu -
factuxers to substitute capital for labo1· by using pl'oduc -
tion lines and one-story plants; these new plants were 
space extensive, situated in suburbru1 locations, built 
where land was cheap, and proved to be gene1·ally 
advantageous to employers and employees. Imp1·ove
ments in comnmnication technologies may have also 
encou1·aged suburbru1ization of employment by making 
it more possible to locate central office, clerical, 
manufacturing, and other functions of a single firm on 
separate sites. 

Publication of this paper sponsored by Committee on Transportation and 
Land Development. 

Development of Truck Trip-Generation 
Rates by Generalized Land-Use 
Categories 
James D. Brogan*, Department of Civil Engineering, Michigan State University, East Lansing 

One rnethod of truck trip-generation analysis-that is, tho relation be
tween the number of truck trips produced in or attracted to an are<i and 
tho characteristics of that area- is land·area trip-rate analysis. This tech· 
nique develops truck trip rates, usually on a per acre or per square mile 
basis, for each of the various land-use typos in a study area. This study 
reviews previous research on land·area truck trip rates and develops addi· 
tional lend·area truck trip rates for several case·study cities. Use of these 
rates may prove valuable in the analysis of the impact of major truck 
generating activities in localized sections of an urban area. An examina· 
tion of the deve loped truck trip rates shows that, in general, commercial 
and industrial land uses ere 'the largest generators of truck trips. Much 
variation is apparent, however: only residential land uses exhibit any con
sistency when the results of this research and previously reported truck 
trip rates are compared. 

Trip-generation aJJalysis techniques are usually grouped 
into one of tlu·ee catego1·ies (!): 

1. Multiple-regression analysis, the most widely 
used of the tlu:ee p1·ocedures, relates zonal trip ends to 
various socioeconomic and demographic chai-acteristics 
of a traffic analysis zone tlu·ough a mathematical model
ing procedure. 

2. Cross-classification, or category analysis, strat
ifies independent val'iables into several distinct groups 
creating an n-dimensional matrix. For example, aver
ages of the dependent variable and trips pe1· dwelling 
unit are then computed for each cell of the matrix and 
forecasts are made by summing the trip ends fo1· the 
forecast proportions of the independent variables. 

3. Land-area trip-rate analysis attempts to develop 
trip-generation rates-for example, trips per acre-for 
the various land-use categories existing in the study 

area. (Because data compiled for the .four case-study 
cities discussed later in this paper were all in customary 
units, no SI equivalents are given either in the text or in 
the accompanying tables.) 

The applications of each of these approaches to truck 
h•ip-generation analysis are varied but certain techniques 
have been more widely used than others. Cross
classification analysis, for instance, has had limited use 
as a u•uck trip-gen~ration analysis procedure. Although 
some early work was reported in the Puget Sound Re
gional Transportation Study (~ and more recent federal 
guidelines have suggested a modified cross-classification 
approach for nonresidential trips (3), few specific appli-
cations have been made. -

Multiple-regression analysis, in contrast, has had wide
spread use in truck trip-generation analysis. Typical ex
amples of developed regression relations for u1·ban truck 
trips are shown in Table 1 (4, 5). This table indicates 
that the earlier equations wei·e often quite complex and 
involved a variety of independent variables, some with 
possible high intercorrelations. The Richmond example, 
howeve1-, reflects the continuing trend toward simplifi
cation through the use of only one equation for all inter
nal trucks and a limited number of independent variables. 

The third approach to truck trip-generation analysis 
has been the development of truck trip rates, usually 
truck. trip encls per acre, for the general land-use types 
existing in an ui·ban area. Application of these developed 
land-area tJ:uck trip rates rests not so much in long
range strategic planning on a regionwide, urban, or even 
networkwide basis, but rather in the short-run tactical 




